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(21) Appl' NO': 11/850’634 A touchless sensing unit (110) and method (210) for cali 
(22) Filed: Sep. 5, 2007 brating a mobile device for touchless sensing is provided. 

. . The method can include evaluating (214) a ?nger movement 
Related U's' Apphcatlon Data Within a touchless sensory space (101), estimating (216) a 

(60) Provisional application No. 60/842,436, ?led on Sep. Virtual COOrdinaIe system (320) frOm a range Of ?nger 
5, 2006, provisional application No. 60/842,437, ?led 
on Sep. 5, 2006. 

movement, and mapping (218) the virtual coordinate system 
to a device coordinate system (330). 
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METHOD AND APPARATUS FOR 
TOUCHLESS CALIBRATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Us. 
Provisional Patent Application No. 60/842,436 entitled 
“Method and Apparatus for Touchless Calibration” ?led 
Sep. 5, 2006, the entire contents of Which are hereby 
incorporated by reference. 
[0002] This application is also related to U.S. Patent 
Application No. 60/842,437, attorney docket no. B00.l9, 
?led on the same date as this application. 

BACKGROUND 

[0003] 1. Field 
[0004] The present embodiments of the invention gener 
ally relate to the ?eld of mobile devices, more particularly 
to user interfaces. 

[0005] 2. Description of the Related Art 
[0006] Mobile communication devices such as cell phones 
generally include a keypad and display for allowing a user 
to interact With mobile device applications. A user can 
navigate through menus presented on the display of the 
mobile device by depressing one or more keys on a keypad. 
Some keypads include a navigation pad Which alloWs a user 
to navigate menus on the keypad in an ergonomic manner. 
The keypad and the navigation pads are touch-based Which 
require physical user interaction. That is, a user must physi 
cally touch the keypad or navigation pad to navigate through 
a menu system on the display. Moreover, the user can 
visually see the keypad for identifying the keys to press. 
[0007] Mobile devices, such as cell phones, are generally 
limited in siZe, and thus have small keypads. As one 
example, certain mobile devices can include small key 
boards Which alloW users to perform text messaging func 
tions. The small siZe of the keypad can limit the ease at 
Which users can type on the small keypad, or navigate menus 
on the display via a keypad, to interact With the cell phone. 
Such keyboards and keypads have keys With a touching area 
that is generally smaller than the siZe of a user’s ?nger. The 
user can also see the keypad although it may be dif?cult to 
type With such small keys. 
[0008] Moreover, certain mobile devices, such as a head 
set or earpiece, further reduce the touch-based keypad area 
such that interaction With the headset or earpiece is limited. 
Furthermore, the user cannot see the keypad or touchpad 
Which may be part of the earpiece. For example, Blue Tooth 
enabled earpieces, can ?t comfortably in a user’s ear and 
provide short range communication With a cell phone on the 
user’s person. HoWever, the user generally interacts directly 
With the keypad or keyboard of the cell phone, and not the 
headset or earpiece. In order to navigate menus, a user 
handles the cell phone associated With the earpiece and 
navigates through menus presented on the display of the cell 
phone using the keypad of the cell phone. The user does not 
generally interact With the headset or earpiece due to the 
small siZe of the earpiece and limited area for a keypad. Such 
user interaction With the cell phone is touch-based and 
generally requires a user to handle a mobile device. 

[0009] A motion sensing system can be used to provide 
touchless control With a device. Touchless control alloWs a 
user to control one or more menus or actions on a device via 
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touchless control. A user can interface With one or more 

controls via touchless control gestures. HoWever, different 
devices and platforms have different characteristics Which 
alter the performance of the touchless control. 

SUMMARY 

[0010] Broadly stated, embodiments of the invention are 
directed to a method and system for calibrating a device for 
touchless control. The method for calibrating the device for 
touchless control can include evaluating at least one ?nger 
movement Within a touchless sensory space, and associating 
the at least one ?nger movement With at least one control of 
the device. The associating can calibrate the control With the 
?nger movement. The method can include estimating a 
virtual coordinate system from a range of ?nger movement, 
and mapping the virtual coordinate system to a device 
coordinate system. The mapping can map at least one 
location of the ?nger in the touchless sensory space to at 
least one location in a device coordinate system. During 
calibration, a location of the ?nger movement can be iden 
ti?ed and associated With a control on a display of the 
device. In one arrangement, a variance of the ?nger move 
ment can calibrate the control. 
[0011] One aspect includes a calibrating session. During 
the calibrating session, an image or a video clip can be 
presented on a display of the device for presenting at least 
one ?nger movement. A user can perform a ?nger movement 
in accordance With the image or video clip to calibrate a 
range for touchless control. A ?nger movement can be 
associated With a tWo-dimensional or three-dimensional 
mapping of a virtual coordinate system. For example, a 
range of ?nger movement in an x, y, or Z direction can be 
evaluated for mapping a virtual coordinate system to a 
device coordinate system. The calibrating session provides a 
reference for associating ?nger movements With touchless 
control. 
[0012] Another aspect includes a learning session. A plu 
rality of touchless ?nger movements can be learned by a 
device for recognizing touchless controls in vieW of the 
calibrating. During the learning session, an image or a video 
clip can be presented on a display of the device for present 
ing a ?nger movement. A user can perform the ?nger 
movement in accordance With the image or video clip. In 
response, the calibration unit can learn the ?nger movement 
performed by the user and associate variances in ?nger 
movement With the touchless control based on the calibrat 
ing. An indicator can be presented for informing the user 
When learning has started and When certain aspects of the 
learning have completed. During the learning session, a 
plurality of touchless ?nger commands such as a jitter ?nger 
movement, an up-doWn jitter movement, a left-right jitter 
movement, a back-and-forth sWeep ?nger movement, a 
forWard projecting ?nger movement, a rotational ?nger 
movement, and a ?nger sWipe movement can be learned and 
associated With controls. 
[0013] A method for operating the device is also provided 
Which can include detecting a ?rst button press, and deter 
mining if the ?rst button press is held doWn Within a time 
duration. If the button press is held doWn Within the time 
duration, touchless control of the device can be granted. If 
the ?rst button press is held doWn longer than the time 
duration, a calibration of the device for touchless control can 
start. The method can further include detecting a second 
button press, and disabling touchless control of the device in 


















